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 PIIHMIE
Since World War II, synthesized detergents have largely replaced soap as
cleansing aids for laundering. Phosphates were the major detergent building
blocks until concern developed about the impact of the phosphate on algal
growth in the lakes and streams of North America. As pressure grew to
restrict the use of phosphate in detergents, Sodium Nitrilotriacetate (NTA)
became the most likely replacement. Because of fear that NTA might cause
cancer or inheritable changes in man, the Surgeon General of the United
States Public Health Service in 1970 requested that NTA be withheld from use
in detergents in the United States. The Canadian Government did not agree
with the significance of the possible risk and has continued to allow the use
of NTA in detergents in Canada.
An International Joint Commission Great Lakes Research Advisory Board
Task Force, selected from members of the North American scientific community
has reviewed the data on which the original U.S. decision was based. The
Task Force has also reviewed the laboratory studies which have become avail—
able since that decision and has analyzed the Canadian experience with the
use of NTA. This report of their review is the most up—tQ-date analysis of
the health implications of the use of NTA. A second task force, initiated by
this Board to study the environmental impact of non-phosphate detergent
builders, has reported its interim findings on NTA to the Board and these
are recorded in the current Annual Board Report to the IJC. A complete
report of that Task Force study will be published at a later date.
In summary, NTA, though readily absorbedby therat, mouse and dog, is
poorly absorbed from the gut by monkey or man. The administration of huge
doses in rats and mice results in increased elimination of zinc and an
increase in tumors of the kidney and/orurinary tract and liver. Although
the largest doses resulted in an increase in certain specific tumors, the
overall incidence of tumors in the treated animals and the control animals
did not differ significantly.
While it has been demonstrated that NTA is indeed carcinogenic, the
combination of the high dosage required to initiate the effect in the test
animals, along with the poor absorption of NTA in humans and the low level
environmental incidence of NTA demonstrated in the Canadian Monitoring
Program would minimize the hazard that NTA would have on human health.
Because of the proven carcinogenic effect and in spite of the low level
of hazard which NTA represents, neither the Task Force nor the Research
Advisory Board felt capable of recommending a specific course of action to
the International Joint Commission. The questions posed in the 1970 Woods'
Committee report have been answered, and a conservative health risk evalua—
tion is provided for consideration by the appropriate jurisdictions. It is
our feeling that the decision on the use of NTA must be based on societal
interests rather than depending solely on scientific considerations.-
Great Lakes Research Advisory Board
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f d
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y m
any
a m
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maj
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m t
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the
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, m
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n o
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NTA
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is
abs
orb
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may
be
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on
the
sur
fac
e o
f t
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e.
No
evi
den
ce
of
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orm
ati
on
of
NTA
in
mam
mal
s e
xis
ts.
NTA
did
not
sho
w a
ny
com
p0u
nd-
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ate
d e
ffe
cts
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ion
, f
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l s
urv
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l,
nor
neo
nat
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via
bil
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.
Fur
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r,
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has
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n
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tra
ted
tha
t N
TA
has
no
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ato
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c p
ote
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eit
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alone or in combination with the heavy metals.
 
The
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te,
sub
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te
and
chr
oni
c t
oxi
cit
y d
ata
are
sum
mar
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d i
n T
abl
es
2
and
3.
NTA
sing
le d
ose
acut
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d Su
bacu
te t
oxic
itie
s ar
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ry l
ow a
nd c
ompa
tibl
e
to
tha
t o
f S
odi
um
Tri
pol
yph
osp
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e (
STP)
whi
ch
it
wou
ld
rep
lac
e i
n d
ete
rge
nt
formulations.
Thr
ee
new
car
cin
oge
nic
ity
stu
die
s a
re
rev
iew
ed
in
det
ail
.
In
the
stu
die
s,
sodium NTA was fed to rats at doses from 200 to 20,000 ppm in diet and sodium
NTA and acid form NTA to rats and mice at 5,000, 7,500 and 15,000 ppm in
diet. One study fed acid NTA at 1,000 ppm in drinking water to rats.
A st
atis
tica
lly
sign
ific
ant
effe
ct w
as o
bser
ved
for
tumo
rs o
f th
e ki
dney
and/or urinary tract in all studies. The data are summarized in Tables 2, 3
and 4, and the preliminary results will be found in Appendix D. There was
also an observed increase in liver cancer although the occurrence was only
sporadic.
*See Page 40 for Reference
 N
T
A
m
a
y
s
t
a
n
d
b
y
i
t
s
e
l
f
i
n
b
e
i
n
g
a
b
s
o
r
b
e
d
r
e
a
d
i
l
y
i
n
s
o
m
e
s
p
e
c
i
e
s
,
n
o
t
m
e
t
a
b
o
l
i
ze
d
,
bu
t
r
e
a
d
i
l
y
el
im
in
at
ed
b
y
th
e
k
i
d
n
e
y
an
d
h
a
r
d
l
y
st
or
ed
w
i
t
h
i
n
the body.
T
h
e
t
e
n
-
f
o
l
d
i
n
c
r
e
a
s
e
in
ur
i
n
a
r
y
e
l
i
m
i
n
a
t
i
o
n
of
zi
nc
r
e
c
o
r
d
e
d
in
al
l
e
xp
e
r
i
m
e
n
t
s
a
d
m
i
n
i
s
t
e
r
i
n
g
l
a
r
g
e
do
se
s
of
N
T
A
mu
st
be
c
o
n
s
i
d
e
r
e
d
s
i
g
n
i
f
i
c
a
n
t
bu
t
it
s
e
t
i
o
l
o
g
i
c
s
i
g
n
i
f
i
c
a
n
c
e
to
wa
rd
s
th
e
p
r
o
d
uc
t
i
o
n
of
tu
mo
rs
of
th
e
ur
in
ar
y
sy
st
em
ha
s
no
t
be
en
es
ta
bl
is
he
d
no
r
it
s
me
ch
an
is
m
el
uc
id
at
ed
.
On
e
ca
n
on
ly
sp
ec
ul
at
e
th
at
a
se
ns
it
iv
e
ba
la
nc
e
ha
s
be
en
up
se
t
by
th
e
lo
ss
of
zi
nc
wi
th
ou
t
si
mi
la
r
lo
ss
es
of
ca
dm
iu
m
an
d
ot
he
r
tr
ac
e
el
em
en
ts
.
It
is
co
nc
lu
de
d
th
at
th
e
pr
in
ci
pa
l
hu
ma
n
ex
po
su
re
to
NT
A
is
by
dr
in
ki
ng
wa
te
r.
Th
e
Pr
og
re
ss
Re
po
rt
on
th
e
Ca
na
di
an
Mo
ni
to
ri
ng
Pr
og
ra
m
(n
ow
be
in
g
pr
ep
ar
ed
fo
r
re
le
as
e)
pu
ts
pu
bl
ic
wa
te
r
su
pp
ly
le
ve
ls
at
10
pp
b
wi
th
an
oc
ca
si
on
al
ma
xi
mu
m
of
50
pp
b;
96
%
of
al
l
sa
mp
le
s
co
nt
ai
ne
d
le
ss
th
an
25
pp
b.
Th
e
as
se
ss
me
nt
of
ca
rc
in
og
en
ic
ri
sk
to
hu
ma
ns
fr
om
pr
es
en
t
le
ve
ls
of
NT
A
in
th
e
en
vi
ro
nm
en
t
is
ex
tr
em
el
y
te
nu
ou
s.
Th
e
ex
tr
ap
ol
at
io
n
fr
om
hi
gh
do
se
in
an
im
al
s
to
lo
w
do
se
in
hu
ma
ns
mu
st
be
do
ne
on
a
mo
st
co
ns
er
va
ti
ve
ba
si
s.
Ta
bl
e
5
ta
bu
la
te
s
th
e
ma
xi
mu
m
ri
sk
of
ur
in
ar
y
tr
ac
t
tu
mo
r
fo
rm
at
io
n
in
ro
de
nt
s
fo
r
ea
ch
of
th
e
th
re
e
st
ud
ie
s
re
vi
ew
ed
ut
il
iz
in
g
th
e
so
-c
al
le
d
li
ne
ar
st
ra
ig
ht
li
ne
ar
it
hm
et
ic
me
th
od
.
To
as
se
ss
th
e
po
te
nt
ia
l
ri
sk
to
ma
n,
th
e
di
ff
er
en
ce
in
ab
so
rp
ti
on
of
NT
A
in
ma
n
an
d
ro
de
nt
s
mu
st
al
so
be
co
ns
id
er
ed
.
 IIIINIIlIISIIINS
A
co
mp
re
he
ns
iv
e
re
vi
ew
of
pa
st
re
po
rt
s
an
d
mo
re
re
ce
nt
da
ta
on
NT
A
an
d
it
s
sa
lt
s
re
ve
al
s
no
ev
id
en
ce
of
te
ra
to
ge
ni
c
no
r
mu
ta
ge
ni
c
po
te
nt
ia
l.
Th
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at
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at
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.
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d
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bl
e
5
ar
e
ge
ne
ra
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y
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2 m
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.
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re
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e
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de
nt
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il
it
ie
s
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co
rp
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at
e
a
la
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ur
e
of
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va
—
t ive exaggerat ion .
(b
)
Ab
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rp
ti
on
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NT
A
fr
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fo
od
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wa
te
r
by
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n
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ec
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ox
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ma
te
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on
e-
fi
ft
h
of
th
e
de
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ee
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rp
ti
on
de
mo
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tr
ab
le
in
ra
ts
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At the request of the Governments of the United States and Canada, the
International Joint Commission in 1969 reported on the causes and extent of
pollution to the Great Lakes. The recommended remedial measures included:
1. Reduction of the phosphorus content of detergents, the amount of deter—
gent used and replacement of phosphorus compounds in detergents by less
harmful substances as soon as possible but not later than 1972.
2. The incorporation of phosphate removal processes in municipal and
industrial wastewater treatment plants.
Concern was expressed in both countries over the potential health and
environmental effects which might follow the substitution‘of alternate
substances for phosphorus in detergents. Sodium Nitrilotriacetate (NTA) by
virtue of its chemical properties as a builder and cost was considered by
many a most likely substitute but little was known about its other proper-
ties. By 1970, sufficient NTA was being used in both countries that studies
were implemented to examine drinking, river and lake water for NTA.
In Canada on August 1, 1970, regulations were put into effect limiting
the P 0 content of detergent products to 20%. The following year the
Canadian National NTA Monitoring Program was established to acquire data upon
which appropriate conclusions could be based. A Progress Report on this
Program covering the period to September 1975 is imminent.
In December 1970, in response to concerns expressed by the Surgeon
General of the United States Public Health Service, the major detergent
manufacturers in the U.S. voluntarily discontinued the use of NTA pending
further study and evaluation of the potential hazard to human health. As a
result of this action, NTA consumption in the United States has dropped to an
estimated 10 million pounds annually.
In January 1975, the Canadian Government after due consideration,
further reduced the maximum P 0 levels to 5%. A large part of the phosphorus
reduction has been made up through NTA substitution. In early 1972, industry-
wide NTA content in detergents averaged 6% and in 1975, 250 million pounds of
detergents were purchasedwith an average NTA content of 15%. It has been
estimated that the current annual consumption of NTA in Canada is 60 million
pounds.
The 1975 Annual Report of the Water Quality Board to the International
Joint Commission (IJC) recommended that all Great Lakes States should impose
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ra
m
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Th
e
Re
se
ar
ch
Ad
vi
so
ry
Bo
ar
d
(RA
B)
re
co
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at
it
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s
no
w
ap
pr
op
ri
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to
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xa
mi
ne
th
e
he
al
th
ef
fe
ct
s
of
NT
A
an
d
ap
po
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d,
as
is
th
e
po
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cy
of
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,
one
_of
its
mem
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s,
Pau
l
Fol
ey
- C
hai
rma
n
of
"Th
e
Tas
k F
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e
on
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Hea
lth
Imp
lic
ati
ons
of
NTA
"
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t h
e
nom
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g d
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o c
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k f
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o l
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k f
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e f
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t m
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h c
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othe
r av
aila
ble
data
and
to d
evel
op t
his
repo
rt.
A li
st o
f pe
rson
s,
com
pan
ies
and
ins
tit
ute
s w
ho
met
wit
h t
he
tas
k f
orc
e i
s g
ive
n i
n A
ppe
ndi
x C
.
The
Com
mit
tee
rev
iew
ed
and
in
gen
era
l a
cce
pte
d t
he
con
clu
sio
ns
exp
res
sed
by
"The
Wood
s Re
port
".
The
repo
rt o
n "C
urre
nt S
tatu
s of
the
Envi
ronm
enta
l a
nd
Human Safety Aspects of Nitrilotriacetic Acid (NTA)" by Arthur D. Little,
Inc., has served as a useful resource to current scientific literature.
This report discusses the toxicology of NTA and will encompass the
following areas:
Existing reports
Pharmacology
Reproduction and fetotoxicity
Mutagenicity
Acute, subacute and chronic toxicity
Carcinogenicity
. Exposure levels
\
l
O
‘
U
‘
I
-
w
a
l
"
.
EXISTING REPORTS
With regard to human health effects, two areas of concern were identified
by the Woods report. For one, it was noted that "there are no reports of
mutational studies on possible NTA metabolites or on derivatives that might
be formed in the environment prior to human exposure. While the metabolism
of NTA in mammals appears insignificant, attempts should be continued to I
identify potentialmetabolites, and the mutagenicity of these substances
should be tested thoroughly". Secondly, it was the opinion of the Woods
Committee that "the experimental data available at this time did not permit a
conclusion as to whether NTA is or is not carcinogenic".
lO
Si
nc
e
th
e
ap
pe
ar
an
ce
of
th
e
Wo
od
s
re
po
rt
,
ad
di
ti
on
al
st
ud
ie
s
re
ga
rd
in
g
th
es
e
two
co
nc
er
ns
ha
ve
be
en
co
mp
le
te
d.
St
ud
ie
s
on
po
te
nt
ia
l
mu
ta
ge
ni
c
ef
fe
ct
s
of
NT
A
ar
e
es
se
nt
ia
ll
y
ne
ga
ti
ve
.
Al
so
,
th
e
Na
ti
on
al
Ca
nc
er
In
st
it
ut
e
ha
s
ju
st
re
le
as
ed
de
ta
il
s
on
two
ad
di
ti
on
al
an
im
al
fe
ed
in
g
st
ud
ie
s
be
ar
in
g
on
th
e
qu
es
ti
on
of
th
e
ca
rc
in
o—
gen
ici
ty
of
NTA
.
A
pre
lim
ina
ry
rep
ort
of
res
ult
s
of
an
NIE
HS
stu
dy
is
als
o
av
ai
la
bl
e.
Th
es
e
do
cu
me
nt
s
wi
ll
be
ev
al
ua
te
d
in
th
is
re
po
rt
.
Fi
na
ll
y,
th
e
Pro
gre
ss
Rep
ort
on
the
Can
adi
an
Mon
ito
rin
g P
rog
ram
,
thO
ugh
sti
ll
not
rel
eas
ed,
wa
s
av
ai
la
bl
e t
o
th
e
Co
mm
it
te
e
fo
r
re
vi
ew
.
IIIXIBIIIIIEY
PHARMACOLOGY
The
re
is
con
sid
era
ble
var
iat
ion
in
the
deg
ree
of
abs
orp
tio
n
of
NTA
fro
m
the
gas
tro
int
est
ina
l t
rac
t a
mon
g t
he
dif
fer
ent
spe
cie
s t
est
ed
(Ta
ble
1).
It
is
rea
dil
y
abs
orb
ed
by
the
rat
,
mOu
se
and
dog
and
poo
rly
abs
orb
ed
by
the
mon
key
and
man
.
In
the
rat
the
pri
mar
y r
out
e o
f e
lim
ina
tio
n i
s t
he
uri
nar
y
tra
ct,
whi
le
in
man
it
is
the
int
est
ina
l t
rac
t.
In
man
, a
ppr
oxi
mat
ely
75%
of
a s
ing
le
ora
l d
ose
is
rec
ove
red
in
fec
es
aft
er
72
hou
rs,
whi
le
12%
is
fou
nd
in
the
uri
ne.
Aft
er
72
hou
rs
it
is
est
ima
ted
tha
t l
ess
tha
n 3
% r
ema
ins
in
any species studied.
Two
stu
die
s w
ere
car
rie
d o
ut
in
hum
an
vol
unt
eer
s,
fou
r v
olu
nte
ers
in
the
fir
st
stu
dy
rec
eiv
ing
1 m
g N
TA/
kg
bod
y w
eig
ht
dos
e;
the
oth
er
giv
ing
eac
h
sub
jec
t a
tot
al
dos
e o
f 1
0 m
g o
f C
lk—
NTA
in
a g
ela
tin
cap
sul
e.
In
the
fir
st
stu
dy
72
to
98%
of
the
tot
al
dos
e w
as
rec
ove
red
, w
ith
5 t
o 1
2%
in
the
uri
ne,
the
res
t i
n t
he
fec
es;
whi
le
in
the
rad
ioa
cti
ve
stu
dy
the
res
ult
s o
f e
igh
t
ind
ivi
dua
l e
xpe
rim
ent
s w
ere
poo
led
giv
ing
a 1
2.3
+ 7
.4%
uri
nar
y r
eco
ver
y a
nd
a
tot
al
rec
ove
ry
of
89.
3
f
12.
4%.
Hum
an
and
mon
kéy
rec
ove
ry
dat
a s
ugg
est
tha
t p
rim
ate
s h
ave
low
abs
orp
tio
n o
f N
TA,
rab
bit
s a
som
ewh
at
hig
her
abs
orp
—
tio
n r
ate
and
rat
s,
mic
e a
nd
dog
s m
uch
hig
her
abs
orp
tio
n r
ate
s (
Tab
le
1).
Evi
den
ce
obt
ain
ed
fro
m r
adi
ois
oto
pe
tra
cer
tec
hni
que
s a
nd
mas
s s
pec
tro
-
grap
hic
anal
ysis
indi
cate
s t
hat
ther
e is
no s
igni
fica
nt b
iotr
ansf
orma
tion
of
NTA in mammals.
A s
mal
l f
rac
tio
n o
f t
he
NTA
whi
ch
is
abs
orb
ed
may
be
dep
osi
ted
on
the
surf
ace
of b
one,
wher
e it
has
a lo
ng h
alf—
life
.
Dete
ctab
le a
moun
ts
(300
ug/g
) of
NTA
were
foun
d in
rat
bone
30 d
ays
afte
r ce
ssat
ion
of f
ive
10 m
g/kg
dose
s of
NTA.
Depo
siti
on
in b
one
reac
hes
a pl
atea
u.
Stud
ies
in t
he r
at h
ave
indi
cate
d th
at t
he p
rese
nce
of N
TA a
ffec
ts n
eith
er b
one
stru
ctur
e no
r st
reng
th.
REPRODUCTION AND FETOTOXICITY
A tw
o-ge
nera
tion
stud
y of
diet
ary
NTA
at l
evel
s up
to 5
,000
ppm
in r
ats
did not show any compound—related effects on reproduction, fetal survival,
nor neonatal viability.
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TABLE 1
MAMMALIAN ABSORPTION AND EXCRETION
 
0F NTA
Percent of Dose
Oral Dose
of NTA
(48-72
hour)
Excreted)
Species*
mg/kg
uCi/kg
Urine
Feces
Rat
40—50
200
70
22
Dog
50
270
69
6
Rabbit
50
270
23
59
Monkey
50
270
14
65
Mouse
4.5
l
56
36
Man
1.11-0.17
1.1—1.7
12
77
*The
numbers
of animals
per
species
were:
rat
(3),
dog
(1),
rabbit
(1),
monkey
(1),
mouse
(5),
and
man
(8).
Oral
doses
were
given
after
a
10—16
hr.
fast
(mice
non-fasted)
and
water
ag_1ih,
post—dosing.
Radioactive
doses
are
calculated
from
original
papers
and
are
only
approximate
except
for
mice.
Radioactive
NTA
was
given
as
the
disodium
salt
except
for
mice
where
free
acid
was
given
in
phosphate
buffer
pH=7.4
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____
____
____
____
____
____
__——
————
————
————
III-
IIII
IIII
IIII
IIII
I
IIII
IIII
IIl-
l-l-
IIII
IIII
IIII
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The teratogenic potential of NTA has been tested in a number of species.
NTA administered to rats, mice, or rabbits throughout the period of major
orga
noge
nesi
s at
dose
s as
high
as 5
00 m
g/kg
/day
in r
ats
and
mice
and
250
mg/k
g/da
y in
rabb
its
did
not
demo
nstr
ate
any
tera
toge
nic
or o
ther
feto
toxi
c
effect.
The
poss
ibil
ity
of f
etot
oxic
effe
cts
as a
resu
lt o
f po
tent
iati
on o
f
heavy metal effects by NTA—metal chelates has also been investigated. Studies
in the rat have not shown increased fetotoxicity when NTA and cadmium or
mercury were administered simultaneously.
It may be concluded that NTA does not have any fetotoxic potential,
either alone or in conjunction with heavy metals, when administered experi—
mentally to pregnant animals.
MUTAGENICITY
The Woods Committee concluded that further studies were necessary to
aSSure lack of mutagenic risk with NTA. Their conclusions were based upon
experiments done up to 1972. At that time, a number of mutagenicity tests in
a variety of systems had either been accomplished or were ongoing. Plate
tests with Salmonella typhimurium had been done and no mutagenic tendency of
NTA was noted. Tests with E. coli in culture medium also indicated no
mutagenic potential of NTA and further showed no potentiation of the effects
of known mutagens (ethyl methanesulfonate and x-ray). Tests in Drosophila
were also negative. In mammals, a series of dominant lethal tests in mice
and rats was performed and were negative. In a host—mediated test in mice
which utilized S. typhimurium there was no evidence of any increase in
mutations. The Woods Committee also reported on cytogenetic studies using
cell lines from Kangaroo rats; one which was negative, and one which resulted
in a low level of chromatid breaks at 500 mg/l. Marrow cells from rats
exposed to NTA at a dose of 250 mg/kg given intraperitoneally, shOWed no
effects. Since that time a substantial number of additional studies on a
variety of systems have been performed. Studies on Neurospora have been
negative. Chromatid aberrations have been shown in tests using cultured
human lymphocytes with sublethal concentrations of Na3NTA. No chromatid
aberrations were found, however, in recent in vivo tests using rodent bone
marrow cells. Dominant lethal tests in Drosophila have proven to be nega-
tive. Dominant lethal tests in mice given 1,000ppm NTA in drinking water
have also shown no mutagenic effects. Heritable translocation tests in mice
receiving a similar dose have likewise shown no positive effects. Attempts
to identify postulated metabolites have all been unsuccessful and therefore
their testing with hypothetical compounds for mutagenic potential is irrel-
evant.
 
The Task Force concludes that the NTA data indicate no potential for the
e induction of gene mutations or transmitted genetic effects. The only positive
effects have been chromosome breakage in vitro at high dose levels (102M).
The data contain no evidence that NTA would present a mutagenic hazard in the
environment. ‘
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ACUTE, SUBACUTE AND CHRONIC TOXICITY
The acute, subacute and chronic toxicity has been reviewed by the Woods
Committee as well as by Thayer and Kensler. The data are summarized in
Tables 2 and 3. Studies on single dose acute and subacute exposure to NTA
indicate that its level of toxicity is very low and comparable with that of
sodium tripolyphosphate (STP), which it would replace in detergent formula-
tions.
EMIBIHIIEEHIBIIY
DEFINITION
A neoplasm has been defined by Ewing as an uncontrolled new growth of
tissue. The distinction between benign and malignant neoplasms is not always
perfectly clear; however, several of the following characteristics distinguish
a malignant from a benign neoplasm:
a high mitotic rate and the occurrence
of abnormal mitoses, abnormal cell sizes and hyperchromatic nuclei, loss of
structural arrangement of the cells, but most importantly the invasive
characteristic and ability to metastasize distinguishmalignant from benign
and normal tissue.
In experimental studies for purposes of testing the carcinogenicity of
various agents, it is customary not to separate benign and malignant tumours,
since the histological characteristics are not always readily interpretable.
Secondly, benign tumours may at some later time behave like malignant ones;
hence statistical considerations in this report cover both categories.
EXPERIMENTAL DESIGN
In the Stanford Research Institute
(SRI) design the highest dose which
did not cause any death among the animals
fed eight weeks on the diet was
20,000 ppm Na NTA.H20, which was
chosen even though a 10% weight decrement
was observed In males and a 20% decrement in the females.
The lower doses
were 2,000 and 200 ppm Na NTA.H20.
A control group was kept on the same diet
withOut
the detergent buiIder.
Twenty-four animals of each sex were chosen
for each level and the experiments were started when the animals were seven
to eight weeks old.
Feeding of these diets was continued
for two years.
In the Litton
Bionetics
studies
the dose levels
were
similarly
determined
for
both
sexes
of
the two
species
using
the
free
acid
and
the
sodium
salt
of
NTA.
No
lethality was
observed with
the highest
dose
levels
chosen
on eight—
week
feeding
studies.
For rats
and mice
15,000 ppm of
the
acid was
the
highest
dose
chosen;
a second
level
chosen was
half
that
dose.
The sodium
salt
was
given
to
rats
at
the
same
doses,
but
mice
received
only
5,000
ppm
and
one—half
that
dose
in
their
diet.
Fifty
animals
of
each
sex
were
started
on
the
diet
when
six
weeks
of
age
and
fed
these
diets
with
detergent
builder
or
the
control
diet
for
18
months,
but
observed
for
24
months.
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 TABLE 2
SUM
MAR
Y O
F T
OXI
CIT
Y O
N O
RAL
INT
AKE
OF
NTA
Comp
ound
and
Dose
Acu
te
Tox
ici
ty
Species
(g/kg b-w-)
Mortality
Patho
logy
Sou
rce
Acid
1
5
5
SD*
rats
11 groups
of
10
3/10
4.5 " 1/10
lower "
0/10
0.5 — 3.5 rab
bits 0/4
7 groups
o
f
4
ma
la
is
e,
lo
os
e
st
oo
ls
,
an
or
ex
ia
no
ne
ob
se
rv
ed
Rubin
Na salt
SD*
rats
6 groups
of 10 0
2 0
Rhesus
1.0
groups of
O 5
1, 2, and 3
LD50
0.7S
Dogs
5 0
LD. 5.0
2.5
groups of 4
l
0
50
no
sig
nif
ica
nt
pat
hol
ogy
dec
rea
sed
mot
or
act
ivi
ty,
par
aly
sis
,
dea
th,
hem
orr
hag
ic
are
as
of
sto
mac
h,
vo
mi
ti
ng
in
on
e
mi
nu
te
vo
mi
ti
ng
,
re
co
ve
ry
Nixon
*Sprag
ue—Daw
ley
 TABLE
3
SUMMA
RY OF
TOXIC
ITY O
N ORA
L INT
AKE 0
F NTA
 
Su
b-
Ac
ut
e
To
xi
ci
ty
Com
pou
nd
and
Dos
e
in Diet
Spe
cie
s
Pathol
ogy or
Bioche
mical
Abnorm
alitie
s
Source
Acid
Na salt
1
6
Na
sal
t
Na salt
Acid
Na Salt
up to 5%
for 3 mo.
2%, 0.2%
for
3 mo
.
1%, 0.75%
2%
for
1 mo
.
2%, 0.5%
0.02%
for
3 mo
.
2%, 0.5%
0.0
3%
for
3 mo
.
1% i
n H
0
2
1 m
o.
SD*
rats
4 gr
oups
of 8
SD
*
ra
ts
we
an
li
ng
s
5
gr
ou
ps
of 20
H
II
CR
**
ra
ts
10
fe
ma
le
14
mal
e
ra
ts
rats
SD*
rats
At 5
%:
loss
of w
eigh
t,
anor
exia
, Mo
rtal
ity
3/8
Rubi
n
No
abn
orm
ali
tie
s i
n k
idn
ey,
lung
, G
I a
nd
GU
tra
ct,
spl
een
, h
ear
t,
bra
in,
ner
vou
s t
iss
ue
and
liv
er
At
2%:
enl
arg
ed
kid
ney
s,
dec
rea
se
in
wei
ght
gai
n,
hyd
ron
eph
ros
is
in
9/1
0
mal
es,
3/9
fem
ale
s
At
0.2
% n
o e
ffe
ct
Nixon
At
1%:
ext
ens
ive
hyd
rop
ic
deg
ene
rat
ion
of
tub
ule
s
At
0.7
5%:
mil
d
deg
ene
rat
ion
of
tub
ule
cel
ls
in
4/1
0
mal
es
At
2%
:
At
0.
2%
:
uri
nar
y l
eve
l o
f Z
n,
Ca,
Na
inc
rea
sed
non
e o
bse
rve
d
Depr
esse
d gr
owth
rate
s,
Mich
ael
& Wa
kim
uri
nar
y p
H
inc
rea
sed
,
Zn,
Ca,
Na
inc
rea
sed
2%:
Loc
ali
zed
kid
ney
les
ion
s a
fte
r 3
mo.
EM
stu
dy,
Nie
wen
hui
s
mem
bra
ne
lim
ite
d
int
rac
ell
ula
r v
acu
ole
for
mat
ion
2%:
tub
ule
dil
ata
tio
n,
hyd
rop
ic
deg
ene
rat
ion
of
tub
ule
A.
D.
Lit
tle
cel
ls,
loc
ali
zed
les
ion
s,
at
3 m
o.
Som
e c
han
ges
alr
ead
y
det
ect
abl
e
at
40
and
65
day
s.
No
cha
nge
s
obs
erv
ed
at
low
er
lev
els
Hyd
rop
ic
deg
ene
rat
ion
of
tub
ule
s,
ure
mia
,
dea
th
Goy
er
*Sp
rag
ue—
Daw
ley
**Ch
arle
s Ri
ver
 Pr
ot
oc
ol
s
fo
r
ha
nd
li
ng
an
d
ma
in
ta
in
in
g
th
e
an
im
al
s
we
re
ma
de
av
ai
la
bl
e
to
th
e
co
mm
it
te
e
as
we
re
th
e
de
ta
il
s
of
au
to
ps
y
an
d
pa
th
ol
og
y
pr
ot
oc
ol
s.
Th
e
st
ud
y
fo
cu
se
d
ma
in
ly
on
th
e
de
te
ct
io
n
of
ne
op
la
si
a
in
th
es
e
an
im
al
s.
In
a
st
ud
y
ca
rr
ie
d
ou
t
at
NI
EH
S
ap
pr
ox
im
at
el
y
20
0
Ch
ar
le
s
Ri
ve
r
wh
it
e
ma
le
ra
ts
we
re
gi
ve
n
0.
1%
(1
,0
00
ppm
)
tr
is
od
iu
m
ni
tr
il
ot
ri
ac
et
ic
ac
id
in
dr
in
ki
ng
wa
te
r.
An
im
al
s
we
re
sa
cr
if
ic
ed
wh
en
mo
ri
bu
nd
or
wh
en
tu
mo
rs
we
re
gr
os
sl
y
ev
id
en
t.
Th
e
ex
pe
ri
me
nt
wa
s
te
rm
in
at
ed
af
te
r
tw
o
ye
ar
s
an
d
in
cl
ud
ed
a
si
mi
la
r
nu
mb
er
of
co
nt
ro
l
an
im
al
s.
Th
e
re
su
lt
s
of
th
is
ex
pe
ri
me
nt
ar
e
be
in
g
pr
ep
ar
ed
fo
r
pu
bl
ic
at
io
n
an
d
we
re
ma
de
av
ai
la
bl
e
to
th
e
Co
mm
it
te
e
in
th
e
fo
rm
of a preliminary draft.
RESULTS
(a) Weight Gain
As
co
ul
d
be
ex
pe
ct
ed
ma
le
an
d
fe
ma
le
an
im
al
s
on
th
e
hi
gh
es
t
do
se
le
ve
ls
(SR
I)
st
ay
ed
be
lo
w
th
e
ot
he
r
do
se
le
ve
l
an
d
co
nt
ro
ls
in
we
ig
ht
ga
in
.
In
th
e
Li
tt
on
Bi
on
et
ic
s
st
ud
y
wh
er
e
th
e
fe
ed
in
g
of
th
e
"d
et
er
ge
nt
di
et
"
wa
s
di
sc
on
ti
nu
ed
af
te
r
18
mo
nt
hs
a
st
ri
ki
ng
in
cr
ea
se
in
we
ig
ht
fr
om
th
er
e
on
wa
s
ob
Se
rv
ed
in
th
e
hi
gh
es
t
do
se
gr
ou
ps
.
(b) Mortality
Th
e
su
rv
iv
al
of
th
e
an
im
al
s
in
al
l
gr
ou
ps
wa
s
co
mp
ar
ab
le
ex
ce
pt
fo
r
th
e
ma
le
ra
ts
on
th
e
hi
gh
es
t
do
se
in
th
e
SR
I
st
ud
y
wh
ic
h
sh
ow
ed
ea
rl
ie
r
de
at
h
—-
75%
ha
d
di
ed
be
fo
re
th
e
te
rm
in
at
io
n
of
th
e
ex
pe
ri
me
nt
at
10
4
we
ek
s;
mo
st
of
th
es
e
de
at
hs
oc
cu
rr
ed
du
ri
ng
th
e
se
co
nd
ye
ar
of
th
at
st
ud
y
an
d
we
re
un
if
or
ml
y
Sp
re
ad
th
ro
ug
h
th
at
ti
me
in
te
rv
al
.
In
th
e
NI
EH
S
st
ud
y,
th
e
ov
er
al
l
mo
rt
al
it
y
fo
r
NT
A
tr
ea
te
d
an
d
co
nt
ro
l
ra
ts
di
d
no
t
di
ff
er
.
Ho
we
ve
r,
a
hi
gh
er
pr
op
or
ti
on
of
th
e
tr
ea
te
d
an
im
al
s
ap
pe
ar
ed
to
di
e
in
th
e
fi
rs
t
55
0
da
ys
of
th
e
st
ud
y
(1
9.
7%
vs.
11.2%, p <0.05).
(c) Tumor Incidence
i. Renal tumors
To
ta
l
tu
mo
r
in
ci
de
nc
e
in
al
l
st
ud
ie
s
wa
s
si
mi
la
r
fo
r
al
l
gr
ou
ps
of
ra
ts
du
e
to
th
e
hi
gh
su
sc
ep
ti
bi
li
ty
to
tu
mo
rs
of
th
e
re
pr
od
uc
ti
ve
sy
st
em
,
bu
t
wh
en
th
e
tu
mo
r
in
ci
de
nc
e
wa
s
co
mp
ar
ed
by
or
ga
n
sy
st
em
s
it
be
ca
me
cl
ea
r
th
at
a
st
at
is
ti
ca
ll
y
si
gn
if
ic
an
t
ef
fe
ct
wa
s
ob
se
rv
ed
fo
r
tu
mo
rs
of
th
e
ki
dn
ey
an
d
ur
in
ar
y
tr
ac
t.
Th
es
e
tu
mo
rs
we
re
obs
erv
ed
in
rat
s
of
bot
h
sex
es
on
the
hig
hes
t
dos
e
in
the
SR1
stu
dy
us
in
g
th
e
so
di
um
sa
lt
of
NT
A.
Wi
th
th
e
ac
id
fe
ma
le
s
an
d
ma
le
s
sh
ow
ed
ur
in
ar
y
tr
ac
t
ca
nc
er
bu
t
on
ly
th
e
fe
ma
le
ra
ts
sh
ow
ed
ur
in
ar
y
bl
ad
de
r
ca
nc
er
in
du
ct
io
n.
In
mi
ce
th
e
ac
id
pr
od
uc
ed
ne
op
la
sm
s
of
th
e
ki
dn
ey
in
bo
th
se
xe
s,
bu
t
st
at
is
ti
ca
ll
y
si
gn
if
ic
an
t
di
ff
er
en
ce
s
we
re
ob
se
rv
ed
on
ly
in
th
e
ma
le
s.
Th
e
so
di
um
sa
lt
pr
od
uc
ed
no
tu
mo
rs
of
ki
dn
ey
,
ur
et
er
,
or
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 (d)
 
bladder, probably because of the low dose used as higher doses
could not be tolerated.
The relevant information including the statistical significance is
given in Appendix D obtained from the preliminary NCI release.
The evaluation of these data regarding human health hazards requires
extrapolation from high to low dose levels and comparison of the
pharmacokinetics of NTA in rodents and humans for which fortunately
some data are available. In addition, data are available for some
other detergent builders and chelating agents to allow some compari—
sons.
In the NIEHS study the largest treatment—control difference in
tumor incidence was associated with renal tumors (Table 4).
Although the total number of tumors observed in NTA treated rats
exceeded control rats, this difference was accounted for entirely
by the renal tumors.
ii. Tumors of other organs
 
The study discovered also some other statistically significant
carcinogenic dose responses in these animals; i.e. an increased
incidence of cancer of the liver and of the lung in female rats on
the high NTA diet, which was not observed in the male animals.
Although tumors, apart from urinary tract tumors following NTA
feeding, are of interest the occurrence is sporadic in studies to
date and only urinary tract tumors show a constant statistically
valid increase following NTA ingestion.
Comparison with Studies on Other Chelating Agents and Detergent Builders
Comparisons of the carcinogenic potential of NTA with that of other
chelating agents and detergent builders is not possible because appro—
priate studies have not been made available to the Task Force.
However,
there are similarities in the toxic effects of NTA and other chelating
agents, particularly on the kidney.
Comparisons of other detergent builders and chelating agents in lab-
oratory animals have shown that absorption of high doses of detergent
builders is possible on oral intake of corrosive detergent builders
which cause, besides the local damage, kidney toxicity; i.e. tubular
damage due to carbonate and silicate.
In studies on other chelating
agents such as EDTA hydropic degeneration of renal tubules was also
observed when the chelating agent was given intravenously.
It should be noted however that ready comparisons with other chelating
agents may not be applicable.
EDTA is not well absorbed from the
gastrointestinal tract, and others like citric acid are absorbed and
metabolized in the body.
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ORS
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l
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"p"
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5/1
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29/
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p <
0.0
1
Tot
al
Tum
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/18
6
131
/18
3
p <
0.0
1
Total Tumors Less
Ren
al
Ade
nom
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/18
6
102
/18
3
N.S
*Includes 4 renal adenocarcinomas
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A m
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y
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.
(i)
Nitrosamine production
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pro
duc
tio
n o
f N
-ni
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soi
min
odi
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tat
e (
NIDA
) f
rom
NTA
and
nit
rat
e b
y m
ixe
d c
ult
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s o
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icr
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s h
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n r
epo
rte
d.
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uir
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a m
ixe
d p
opu
lat
ion
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Pse
udo
mon
as
and
30
day
s o
f
accl
imat
izat
ion
to o
btai
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e ni
tros
amin
e.
In c
ell—
free
extr
acts
of
Pse
udo
mon
as
A a
nd
C i
t w
as
pos
sib
le
to
obt
ain
the
NID
A f
rom
nit
rat
e a
nd
NTA
in
vit
ro.
Stu
die
s o
n t
he
mut
age
nic
ity
of
the
compound were negative even after hepatic microsomes had been
adde
d.
Howe
ver,
the
comp
ound
show
ed s
ome
anti
micr
obia
l ac
tivi
ty.
In rat and mouse carcinogenicity studies on NTA alone, NTA with
nitrate and nitrite or the anticipated N—nitroso derivative (NIDA)
were administered in the drinking water at high dose levels. No
difference in tumor incidence was seen even though the rats con—
sumed a total of 40 g NTA or iminodiacetate, but thenumber of
animals on study was too small for adequate statistics. The types
of tumors expected in animals on nitrosamine treatment were not
increased. In the mouse study the-dose of 5 g NTA/liter or 2 g
NIDA/liter did not significantly increase the number of lung
tumors, the total number of lung tumors per animal, nor the number
of tumor-bearing animals in this study. The slight increase in
lung—adenoma-bearing animals and the small increase in adenomas per
mouse in the group given NTA and sodium nitrite in water may be
suggestive of a slight stimulation of lung adenoma production, but
the inhibitory effect of NIDA at 2 g/liter on lung adenoma incidence
may suggest that the system is not suitable for these studies.
(ii) Essential element chelation —— zinc
The_second hypothesis is based on chelation of an essential element.
Several studies on NTA presented evidence that even on a medium
high dose increased mobilization of zinc is detectable in urine.
Observations have been made on rats given sodium NTA in the diet at
levels of 1,500 or 5,000 ppm showing kidney pathology and elevated
urinary zinc levels. Similar increases in other metals were not
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d
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NTA
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per
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ous
abs
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n
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l
ing
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NTA
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ini
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NTA
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dis
hes
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NTA
pre
sen
t
in
wat
er
use
d
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kin
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dri
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For
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the
exp
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of
the
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n a
t
lar
ge,
the
lev
el
of
NTA
in
the
workplace will not be included.
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e
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r
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An examination of the chemistry of NTA indicates that food chain trans—
mission is unlikely. No data are available on NTA levels in edible foodstuffs
(vegetables, fish, birds, etc.).
Previous reports in assessing the environmental levels of NTA concluded
that the levels found in drinking water would result in an average daily
adult intake of 63—100 pg.
Since then, the Progress Report on the Canadian Monitoring Program has
been released. The NTA values in public water supplies are reported to be
usually less than 10 Ug/l (ppb) with a level of 50 ug/l (ppb) as an occasional
maximum. Somehigher values (up to a few ppm) are reported in shallow wells
which were contaminated by pollution from septic tank drainage and really
unfit for a drinking water source.
Under the present Canadian use pattern (15% NTA, i.e. 60 x 106 lbs/yr)
drinking water has been found to contain an average of 5 ug/l with 96% of
all samples containing less than 25 ug/l. Only one city at one time had a
level of 59 ug/l and this city now has a level approaching 5 Ug/l. At a
consumption of 2 liters of water/day, man would ingest 50 pg NTA per day. It
can be calculated that man would ingest less than 1.4 g NTA over a 75-year
lifespan if all drinking water contained 25 ug NTA per liter.
RISK ASSESSMEHI
The scientific information available to the Committee indicated no
apparent mutagenic or teratogenic hazard from chronic NTA ingestion. People
in Canada presently ingest less than 0.001 mg NTA/kg bodyweight/day.
In assessing the carcinogenic risk to man from the present levels of NTA
in the environment weare faced with the usual uncertainties of extrapolating
from extremely high experimental dose levels to very low environmental levels
of interest. The still greater uncertainty of extrapolating without any firm
understanding of the underlying carcinogenic mechanism obviously makes any
risk calculation very tenuous. Nevertheless, an attempt has been made to
obtain an estimate of maximum risk using the data available to the Committee.
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(a) Carcinogenicity to the Kidney of Aflatoxins
 
Afl
ato
xin
B
has
bee
n f
ed
to
rat
s a
t a
lev
el
of
1.0
, 0
.5,
and
.25
ppm
for
or
fiv
e m
ont
hs
and
the
ani
mal
s w
ere
obs
erv
ed
dur
ing
the
ir
lif
esp
an
for
tum
or
pro
duc
tio
n.
Bes
ide
s t
he
hig
h i
nci
den
ce
of
liv
er
tum
ors
16
out
of
45
ani
mal
s a
lso
sho
wed
ren
al
tum
ors
at
all
thr
ee
dos
e l
eve
ls
(S.
M.
Eps
tei
n,
gt_
al.
).
The
se
obs
erv
ati
ons
con
fir
m e
arl
ier
stu
die
s b
y B
utl
er
and
Bar
nes
, w
ho
sho
wed
ren
al
ade
noc
arc
ino
mas
or
car
cin
oma
of
the
ren
al
pelvis in 9% of the male rats fed aflatoxin B1 at the level of 0.5 — 0.1
ppm for life.
Merkow in a more recent paper described renal neoplasia in Wistar rats,
fed 1 — 3 ppm of aflatoxin, in a large percentage of these animals.
From these studies, it can be concluded that aflatoxin B can cause
renal cancer in rats fed a diet of between 0.25 - 3 ppm of the carcino-
gen. In these studies liver cancers were also observed and it is, of
cou
rse
, w
ell
kno
wn
tha
t a
fla
tox
in
is
a v
ery
pot
ent
hep
ato
car
cin
oge
n.
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 TABLE 5
ESTIMATED MAXIMUM RISK OF URINARY TRACT TUMOR FORMATION IN RODENTS
AT
Low DOSES OF NTA OR Na3NTA
Dose (pg/kg ppb in diet)
5 25 50
Na3NTA
Male Rats (SRI)* 3 x lo'7 1’x 10‘6 3 x 10‘6
Male Rats (LB) 4 x lo"8 2 x 10'7 4 x 10'7
Female Rats (SRI) 5 x 10'7 2 x 10‘6 5 x 10‘6
Female Rats (LB) 1 x 10'7 7 x 10‘7 l x 10‘6
Male Mice (LB) 6 x 10'8 3 x 10‘7 6 x 10"7
Female Mice (LB) 6 x lo"8 3 x 10‘7 6 x 10‘7
Male Rats (NIEHS)+ 9 x lb”7 5 x 10'6 9 x 10'6
Egg
Male Rats (LB) 6 x lo~8 3 x 10'7 6 x 10'7
Female Rats (LB) 8 x 10'8 4 x 10'7 8 x 10‘7
Male Mice (LB) 1 x 10'7 7 x 10‘7 1 x 10‘6
Female Mice (LB) 5 x 10'8 2 x lo“7 5 x lo‘7
*The most representative estimate of maximum risk has been selected for
each study.
fBased on a dose of 1,000 ppm. in the water rather than diet, using a
normal approximation (cf. Hoel, gt al's. Subcommittee's Report on Risk
Estimation) to take observed background into accOunt-
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 (b)
The information that aflatoxin fed to rats at a level as low as 0.25 ppm
can produce some kidney cancers and may reach a cancer incidence of 50%
on f
eedi
ng 3
ppm
of a
flat
oxin
sugg
ests
that
the
pote
ncy
of t
his
carc
ino—
gen may be about 10,000 times greater than that of NTA, but it would be
unwi
se t
o ma
ke s
uch
quan
tita
tive
comp
aris
ons
rega
rdin
g po
tenc
ies
in
humans. However, it may serve the purpose of illustrating some dose
response comparisons of specific carcinogens.
Carcinogenicity of Lead Compounds
Lead
has
been
stud
ied
for
carc
inog
enic
ity
and
was
foun
d to
be p
osit
ive
in mice and rats. Earlier experiments were frequently negative but many
of them were inadequate.
Positive results were obtained with lead acetate and subacetate in rat
and mouse feeding studies. A diet containing 0.1% basic lead acetate
fed to Swiss mice produced benign and malignant renal tumors (Van Esch &
Kroes). The same compound fed to rats at the 0.1 or 1% level in the
diet also produced this type of tumor. (Van Esch, at 31.). Renal tumors
were also observed in rats fed diets containing 1% lead acetate.
(Boyland, e£_al,) Benign and malignant kidney tumors were observed in
rats fed lead acetate (3 mg/day for 2 months and 4 mg/day for 16 months).
Besides the kidney tumors, neoplasms of the testes, adrenals, thyroid,
pituitary, and prostate were observed in these Wistar rats. (Zawirska &
Medras).
In male Sprague—Dawley rats on a diet containing 1% lead subacetate, 2
gliomas were observed besides l3 kidney tumors in 17 animals. (Oyosu,
e£_al.). Subcutaneous injections of lead phosphate, repeated over a 16
month period, produced adenomas, papillomas, and cystadenomas of the
renal cortex in albino rats. The total dose of lead administered varied
between 120 and 680 mg Pb in the animals producing tumors (Zollinger).
No positive findings have been reported on humans exposed to high levels
of lead, only negative data were reportedby Dingwall—Fordyce and Lane;
who followed 425 persons with a history of exposure to lead in a battery
factory. They showed no increase in cancer incidence but an increase in
cerebrovascular accidents was observed. This is offered as a basis for
the suggestion that species differences in the case of lead toxicity are
distinctly apparent. There are sufficient publications on the ill
effects of lead exposure of humans that cases of cancer in these people,
even if anecdotal, would have beenreported in the literature over the
years. A recent study of mortality among more than 7,000 lead workers
also shows no increase in renal tumors (Cooper & Gaffey).
When the experimental data on rodents are used for extrapolation to
human exposure, the equivalent dose for renal tumor development in man
would be 550 mg lead per day, which appears to exceed the maximum toler—
ated dose of lead for man (IARC Monographs).
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(all malignant)
Statistical Testsa
95% Confidence Intervals
Weeks to First Observed Tumor
0
/
1
5
(
0
%
)
N.S.
P
—
0.033
3/49 (6%) 7/46 (15%)
N.S.
73
 5
1
N
C
I
T
A
B
L
E
5
INCIDENCE 0F TUMORS IN MALE MICE (LITTON, NTA)
Controls
0 ppm
Low Dose
7,500 ppm
Incidence of Tumors of the Urinary
Tract (all kidney tumors)
0/20 (0%)
5/49 (10%)
Statistical Testsa
P < 0.001,
N.S.
nonlinear
95% Confidence Intervals
--
___
Weeks to First Observed Tumor
91
88
NCI
TABLE
6
High Dose
15,000 ppm
2
4
/
4
4
(
5
5
%
)
P < 0.001
6.34
-
a
74
INCIDENCE OF TUMORS IN FEMALE MICE (LITTON, NTA)
Low Dose
7,500
ppm
Controls
0 ppm
Incidence of Tumors of the Urinary Tract
(all malignant kidney tumors)
0/20 (0%)
0/39 (OZ)
Statistical ‘ Testsa
P
P
0.0
86,
0.041
N.S.
95% C
onfid
ence
Inter
vals
—-_
___
Weeks to First Ob
served Tumor
———
-——
High Dose
15,000 ppm
4
/
5
0
(
8
%
)
N.S.
9
1
 
NCI
TABLE
7
INCIDENCE OF TUMO
RS IN MALE MICE
(LITTON, Na NTA.H
20)
3
5
2
 
Cont
rols
0 p
pm
Low Dose
2,500
ppm
High Dose
5,000 ppm
Incid
ence
of Tu
mors
of th
e He
matop
oieti
c
System (a
ll malign
ant)
0/20 (0%)
P =
0.073,
P
—
0.015
.
.
a
Statlstlcal Tests
95%
Con
fid
enc
e
Int
erv
als
———
Weeks to
First Obs
erved Tum
or
--
4/47 (9%)
N.IS.
75
9/50 (18%)
P
:
0.038
1.11 - a
86
 
NCI TABLE 8
SUMMARY OF PRIMARY EPITHELIAL NEOPLASMS OF THE URINARY TRACT - RATS
(mM NTA/kg
Diet)
 
Na3 NTA-H20
Na3 NTA—H20
NTA
N33 NTA-H20
N33 NTA-H20
NTA
All
7 mM/kg
27 mM/kg
4O mM/kg
54 mM/kg
7O mM/kg
80 mM/kg
Controls
2,000 ppm
7,500 ppm
7,500 ppm
15,000 ppm
20,000 ppm
15,000 ppm
SPECIFIC ORGAN/TUMOR TYPE
M F
M/F
M
F
M
F
M
F
M
F
M
F
5
3
KIDNEY
Transitional— Cell Carcinoma
0/63
0/64a
-
-
—
—
-
-
-
4/24(l7%)
'
‘
'
Transitional-Ce11 Papilloma
0/63 0/64
—
-
-
—
-
l/49(ZZ)
1/49(2%)
Tubular-Cell Adenocarcinoma
0/63 0/64
-
l/48(2%)
-
-
-
l/49(2%)
1/24(4%) 1/24(4%) 2/49(4%)
Tubular-Cell Adenoma
0/63 0/64
-
-
-
l/49(2%) -
~
-
3/24(l3%)3/24(l3%) 3/49(67a) l/49(276)
URETER
Transitional—CellCarcinoma
0/64 0/64
—
—
-
-
-
-
~
8/24(33Z)6/24(25z)
*
'
Papilloma
0/64 0/64
—
l/48(2%)
—
-
—
—
—
—
-
2/49(4%)
-
Papillary Adenoma
-0/64 0/64
—
-
-
—
—
-
~
-
-
1/49(2%)
‘
URINARY BLADDER
Transitional—Cell Carcinoma
0/57 0/56
-
—
3/43(7%)
-
2/4S(4Z)
—
1/42(2%) 1/24(4Z) S/24(21%) 11/43(23Z)
Squamous-Cell Carcinoma
0/57 0/56
-
—
1/43(ZZ)
-
-
-
-
-
-
1/43(ZZ)
Papilloma
0/57 ‘0/56
1/23(42)*
-
-
-
-
—
1/42(ZZ)
-
—
-
-
Total Number of Animals with
These Urinary Tract Tumors
0
0
1
2
4
l
2
2
2
13
13
7
l4
       
*
In female
rat
receiving
2,000
ppm.
  
 NCI
TABLE
9
SUMMARY OF PRIMARY EPITHELIAL NEOPLASMS OF THE URINARY TRACT - MICE
A11
Na3NTA.H20
Na3NTA.H20
NTA
NTA
Controls 9 mM/kg l8 mM/kg 40 mM/kg 80 mM/kg
2,500 ppm
5,000 ppm
7,500 ppm
15,000 ppm
SPECIFIC ORGAN/TUMOR TYPE M F M F M F M F M F
U1
9
KI
DN
EY
Tubul
ar-Ce
ll A
denom
a
0/40"
0/39
-
—
_
-
_
l/43(2%)
—
Tubular—Cell Adenocarcinoma 0/40 0/39 - - — — 5/48(10%)
22/43(50%)
4/30(8%)
Papilloma
0/40 0/39 — - — —
- 1/43(2%) -
Total Number of Animals with 0 0 O 0 O 0
5 0 24 4
These
Urinar
y Trac
t Tumo
rs
*Denominators equal number of tissues examined histopathologically.
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